An effective texture is presented for six Majorana conventional neutrinos (three active and three sterile), based on a 6 × 6 neutrino mixing matrix whose 3 × 3 active-active component arises from the popular bimaximal mixing matrix of active neutrinos ν e , ν µ , ν τ by three small rotations in the 14 , 25 , 36 planes of ν 1 , ν 2 , ν 3 and ν 4 , ν 5 , ν 6 neutrino mass states. The Dirac component (i.e., 3 × 3 active-sterile component) of the resulting 6 × 6 neutrino mass matrix is conjectured to get a structure similar to the chargedlepton and quark 3 × 3 mass matrices, after the bimaximal mixing, specific for neutrinos, is transformed out unitarily from the neutrino mass matrix. The charged-lepton and quark mass matrices are taken in a universal form constructed previously by the author with a considerable phenomenological success. Then, for the option of m 
2) ×10
−5 eV 2 . Unfortunately, the Chooz experiment imposes on the LSND effect (in our texture) a very small upper bound sin 2 2θ LSND < ∼ 1.3 × 10 −3 , which corresponds to the lower limit m 1
Introduction
Some time ago we constructed an effective form of fundamental-fermion mass matrix which worked very well for charged leptons e , µ , τ [1] , neatly for up and down quarks u , c , t and d , s , b [2] and badly for neutrinos ν e , ν µ , ν τ [3] . Of course, if neutrinos are Majorana particles and/or, beside three active neutrinos carrying Standard Model charges, there exist effectively some sterile neutrinos free of these charges, it is natural to expect the neutrino texture to be different from charged-lepton and quark textures, characteristic for active Dirac particles. However, if neutrinos get a 3 × 3 Dirac mass matrix M (D) as a component of their overall 6 × 6 mass matrix
then M (D) may display a similar structure as the charged-lepton and quark 3 × 3 mass matrices.
Note that the neutrino mass matrix M decribed in Eq. (1) leads to the neutrino mass term
in the Lagrangian, where
with ν α = ν e , ν µ , ν τ (α = e , µ , τ ), are the Majorana conventional active and sterile neutrinos, respectively. Further on, for six neutrino flavor fields (states) we will use the notation ν
α ≡ ν αs (α = e , µ , τ and α s = e s , µ s , τ s ), and then pass to ν α = ν e , ν µ , ν τ , ν es , ν µs , ν τs (α = e , µ , τ , e s , µ s , τ s ). In the last case, six neutrino mass fields (states) will be denoted as ν i = ν 1 , ν 2 , ν 3 , ν 4 , ν 5 , ν 6 (i = 1, 2, 3, 4, 5, 6). The relation between both complementary sets of neutrino fields (states) will read
1 with U = (U α i ) being the unitary neutrino mixing matrix.
In the representation, where the charged-lepton 3 × 3 mass matrix is diagonal, the neutrino mixing matrix U = (U α i ) is at the same time the unitary matrix diagonalizing the neutrino mass matrix M = (M α β ) given in Eq. (1):
Thus, in this case
The aim of the present paper is a brief discussion on the relevant question, to what extent the Dirac component M (D) of the neutrino mass matrix M may get a similar structure to the charged-lepton and quark 3 × 3 mass matrices constructed previously [1, 2] . In fact, in the cases of these active Dirac particles, we constructed with a considerable phenomenological success three 3 × 3 mass matrices of the universal form
where values of the constants µ > 0, α > 0 and ε > 0 depended on whether the discussed fermions were charged leptons or up quarks or down quarks (some foundations of our construction are collected in Appendix to the second Ref. [2] ).
A model of neutrino texture
In order to operate with a neutrino texture potentially consistent with oscillation experiments for solar ν e 's and atmospheric ν µ 's as well as with LSND experiment for accelerator ν µ 's, we will consider the 6 × 6 neutrino mass matrix M = (M α , β ) (α β = e , µ , τ , e s , µ s , τ s ) given in Eq. (1). We will assume that its diagonalizing matrix U = (U α i ) (α = e , µ , τ , e s , µ s , τ s , i = 1, 2, 3, 4, 5, 6) can be written as
where the two factors are unitary matrices
2 defined through the 3 × 3 submatrices
and
while c ij = cos θ ij and s ij = sin θ ij (the possible CP violating phases are ignored). Here, [4, 5] . Using Eqs. (7) - (10) we obtain 
When s 14 , s 25 , s 36 → 0, then
Here, From Eqs. (5) and (7) we can deduce that
where 0 M is defined by the unitary transformation of M, generated by
Thus,
Further on, we will conjecture (cf. Eq. (19) later on), that the Dirac component of neutrino mass matrix
that of the full neutrino mass matrix M) gets a similar structure to the charged-lepton and quark 3 × 3 mass matrices constructed previously [1, 2] in the universal form (6) .
If the Dirac component of the full neutrino mass matrix M were similar in structure to the charged-lepton and quark mass matrices of the universal form (6), then in the neutrino case (as is not difficult to show) there would be µ = 0, α = 0 and ε = 0 i.e.,
the Dirac component of M would vanish trivially. In the accepted option, only parameter α must be zero for neutrinos. (Note that, in the spirit of fermion universality, the value α (ν) = 0 when correlated with the electric charge Q (ν) = 0 is consistent with our previous conjecture [2] that for up and down quarks α (u) :
where 
From Eq. (14) we can infer that the neutrino masses m i can be expressed in the following way:
if c ij = 0 and s ij = 0. These formulae imply the relations
where the last approximation is valid for s 2 ij ≪ c 2 ij . In this approximation,
Here, the second term is a perturbation in the small parameter (s ij /c ij ) 2 . Henceforth, we will accept this situation. Now, let us make two conjectures on the neutrino mass matrix
explicitly in Eq. (14). Namely, (i) its diagonal elements are
implying through Eq. (17) that
or
respectively. And, (ii) its off-diagonal elements, forming its Dirac component Note that for charged leptons we got previously [1, 2] µ (e) = 85.9924 MeV , ε (e) = 0.172329 , α 
when we fitted precisely their three masses m e , m µ , m τ using our mass matrix (6). The error limits for (α (e) /µ (e) ) 2 came out from the actual error limits for m τ = 1777.03 
Neutrino oscillations
We start with the familiar formulae for probabilities of neutrino oscillations ν α → ν β on the energy shell,
valid if the quartic products U * βj U βi U αj U * αi are real, what is certainly true when a possible CP violation can be ignored [then U * αi = U αi , as in our case of Eq. (11), and P (ν α → ν β ) = P (ν β → ν α )]. In Eq. (30)
where ∆m Note finally that, as far as the neutrino mass spectrum is concerned, our model of neutrino texture is of 3 + 3, type in contrast to the models of 3 + 1 or 2 + 2 types
[9] discussed in the case when, beside three active neutrinos ν e , ν µ , ν τ , one extra sterile neutrino ν s exists. In these models, three Majorana conventional sterile neutrinos ν es , ν µs , ν τs are decoupled through the familiar seesaw mechanism, as being practically identical with three very heavy mass states ν 4 , ν 5 , ν 6 (of the GUT mass scale). In our model ν es , ν µs , ν τs are practically identical with three mass states ν 4 , ν 5 , ν 6 which [in the option (a)] are nearly massless or [in the option (b)] get masses only a little heavier (e.g. of the order of 1 eV).
